Glutathione-related systems and modulation of extracellular signal-regulated kinases are involved in the resistance of AGS adenocarcinoma gastric cells to diallyl disulfide-induced apoptosis.
We have previously characterized the cytotoxic action of diallyl disulfide (DADS) on neuroblastoma cells, and we have shown the crucial role of an early and massive reactive oxygen species production in the induction of c-Jun NH(2)-terminal kinase-mediated apoptotic pathway. In the present work, we report that DADS is ineffective in inducing apoptosis in a human adenocarcinoma gastric cell line (AGS). In particular, we show that AGS cells are able to recover from the p53/p21-mediated cell cycle arrest in the G(2)-M phase upon DADS treatment without committing cells to death. This event is most likely due to a peculiar surviving pathway of these cells involving: (a) the formation of mixed disulfides between reduced glutathione (GSH) and protein thiols, (b) a higher and inducible glutathione peroxidase activity, and/or (c) an efficient modulation of the phospho-active levels of the extracellular signal-regulated kinases 1 and 2 (ERK 1/2). Moreover, by increasing glutathione peroxidase expression or GSH concentrations, cell cycle arrest is fully abolished; the apoptotic death is induced by either decreasing the availability of intracellular GSH or inhibiting the reactivation of ERK 1/2. Altogether, our data show that ERK 1/2 participates in the active proliferation of AGS cells and that an efficient reactive oxygen species buffering system makes these cells resistant to DADS-mediated detrimental effects.